. Sequences from the older samples appear to be a subset of those from younger material, and all identified bacterial taxa are known soil inhabitants, indicating that permafrost is a nonextremophile environment. There were clear age-related patterns in taxon survival across geographically widespread samples (separated up to 1400 km). Sequences of non-sporeforming GP Actinobacteria, affiliated largely to the genus Arthrobacter (99-100% similarity), consistently persisted for the longest time, followed by GP endospore-forming Bacillaceae and Clostridiaceae and finally gram-negative (GN) bacteria, mostly Proteobacteria ( Figure 1D ). 
neutral pH, and anaerobic conditions.
Epifluorescence microscopy revealed ~10 7 cells/gram wetweight in the bacterial size range. The cell counts are in agreement with previous results obtained on permafrost [2, 3] . 16S rDNA sequences of 120 bp and 600 bp could be reproducibly amplified from samples up to 400-600 kyr, and show an inverse relationship between PCR amplification efficiency and fragment length that is typical of ancient DNA [8] [9] [10] 12] . Controls for surface contamination during sampling were negative. Chimeric sequences were excluded from analysis, along with sequences that failed a bootstrap test for independent reproducibility [13] . DNA concentrations and taxonomic diversity were found to decrease with age until 400-600 kyr, at which point the percentage of templates with ICLs reached 100% ( Figure 1A-C) . Sequences from the older samples appear to be a subset of those from younger material, and all identified bacterial taxa are known soil inhabitants, indicating that permafrost is a nonextremophile environment. There were clear age-related patterns in taxon survival across geographically widespread samples (separated up to 1400 km). Sequences of non-sporeforming GP Actinobacteria, affiliated largely to the genus Arthrobacter (99-100% similarity), consistently persisted for the longest time, followed by GP endospore-forming Bacillaceae and Clostridiaceae and finally gram-negative (GN) bacteria, mostly Proteobacteria ( Figure 1D ). The superior persistence of GP over GN bacterial DNA is in agreement with in vitro based predictions, but the superior persistence of DNA from nonspore-forming-GP Actinobacteria is surprising, because endospores are generally regarded as the hardiest of all cell types. Although endospores have special adaptations such as DNA binding α α/β β-type small acid soluble proteins (SASPs) to reduce the rate of genomic modification [11] , they have no metabolic activity or active repair and their DNA will degrade with time. The mechanism behind the superior persistence of DNA from the nonspore-forming-GP Actinobacteria is currently unknown. Slow but continuous metabolic activity and DNA repair at subzero temperatures is one possibility [14] . Adaptations connected to dormancy might be another explanation [15] . Finally, the DNA could simply originate from dead bacteria, whose DNA for some reason, e.g., structural features, survived better. This has recently been shown for some parts of the human mitochondrial genome [16] .
The observed rates of DNA degradation match theory [9] , and indicate a limit for PCR amplifiable DNA between 400 kyr and 1. 
